Regulation of periodontal ligament-derived cells by type III collagen-coated hydroxyapatite.
The periodontal ligament (PDL), which maintains homeostasis in the periodontium, is a group of specialized connective tissue fibers attached to both the cementum and alveolar bone. Regeneration of periodontium with PDL cells has been investigated, and the chemical and molecular structures of scaffolds control the adhesion and differentiation of cells. Therefore, the development of adequate materials for PDL-derived cells is essential to regenerate the periodontium. We evaluated the suitable passage time for PDL-derived cells and investigated the behaviors of PDL-derived cells grown on hydroxyapatite (HAp) scaffolds coated with type I and type III collagen. PDL-derived cells were isolated with enzyme from the upper molars of male Wister rats. After characterization of HAp, type I collagen, and type III collagen, PDL-derived cells at passage 2 were seeded onto collagen-coated HAp. Cell adhesion, proliferative potential, and osteoconductivity were analyzed with immunostaining, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assays, Alizarin S staining, and real-time polymerase chain reaction. Type I and III collagens were successfully coated on HAp. Gene expression analysis revealed that passage 2 was suitable for maintaining differentiation potential. Proliferative potential and cell adhesion were significantly higher on type III collagen than on HAp alone or type I collagen. In contrast, the osteoconductivity of type III collagen was significantly lower than those of HAp and type I collagen. PDL-derived cells on type I collagen differentiated into osteogenic cells and formed hard tissues. However, type III collagen enhanced the adhesion of PDL-derived cells and inhibited mineralization.